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Abstract. The culture of vegetables has been one of the main practical human activities, 
along with the development of society, knowledge and methods of vegetable plants cultivation 
being continuously improved. The onion, biennial or triennial vegetable species, is a part of bulbous 
vegetable group and it is one of the most prevalents vegetables. The experiences underlying this 
paper were placed in an experimental field in Mihai Viteazu area, Cluj county, with the method of 
subdivided parcels in three repetitions. The combination of factors resulted in 24 experimental 
variants. The research aimed to determine factors influencing irrigation, fertilization and biological 
material on the production of onion. 
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INTRODUCTION 
 
The onion, biennial or triennial vegetable species, which is part of bulbous 
vegetable group, is one of the most common vegetables that has been grown since ancient 
times for its food, seasoning and fitoncide qualities. It is present almost daily in the diet 
throughout the year, in culinary arts, while also representing an important raw material for 
canning industry in vegetables, fish or meat and also in medicine industry (Popescu and 
Popescu, 2003). Because the onion has a shallow root system and a relatively low 
absorption, requirements for water are relatively high, having the need for moisture in the 
early growing season. Thus, the moisture in the soil to a depth of 30-40 cm should be 80-
90% of field capacity during the period when roots and leaves grow, 70-80% during the 
formation and growth of bulbs and 60-70% during their maturation (Popandron, 2012). 
The onion is a demanding species to the consumption of nutrients and it react 
strongly both to the excess and the deficiency of nutrients. Specific consumption per tonne 
of bulbs is 3-4 kg N; 1.2-1.8 kg P2O5 and K2O 3.5 to 4.8 kg. For plant growth the N:P:K 
ratio must be 1:1.3-2:3 (Indrea et al., 2007). The onion crop irrigation represents the main 
measure in improving soil water regime and has the effect of significantly increasing 
production and ensuring a high quality of it. The technical factors through the watering 
method used, influence the irrigation regime as the agrotechnical factors, through varieties 
and hybrids used, by the amounts of fertilizer applied and plant density (Nagy and Luca, 
1999; Grumeza and Klepş, 2005; Luca et al., 2013). 
 
MATERIAL AND METHODS 
 
The experimental group organized for the research project was located on the 
upper terrace, in the south of Mihai Viteazu commune, an area in the south-east of Cluj 
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county, at the western limit of the Transylvanian Plain, in Turda-Campia Turzii depression, 
formed in the middle and bottom of Aries river. The land used was flat, with a reddish 
brown terrace soil, medium leachate, with a pH of 6.50 to 7.59 units and a nutrient content 
range of: 799-1865 mg/kg N; 4617-5450 mg /kg Ca; 102-267 mg /kg P; 4217-6623 mg/kg 
Mg and 2937-4300 mg / kg K. 
In the research project there were considered for study three factors: 
- A factor (irrigation) with graduations - a1 unirrigated; a2 irrigated 70% ASMR 
(active soil moisture range); 
- B factor (fertilization) with graduations - b1 basic fertilization; b2 organic 
fertilization; b3 basic fertilization + foliar fertilization; 
- C factor (variety) with graduations - c1 Rosie de Aries; c2 Brunswick; c3 Density; 
c4 Stuttgart. 
From the combination of these factors it has resulted in 24 experimental variants. 
The experience has been placed in the field by the method of subdivided parcels in three 
repetitions, with a total area of 482.4 m². 
Description of varieties: 
Roşie de Arieş- variety approved in 1952 and reinstated in the official list in 1999. 
The bulb is spherical, weighing 100- 200 g, with an exterior parchment tunic color intense 
purple red, with less storage capacity. In Transylvania, where humidity is generally higher, 
this variety is grown with very good results. 
Brunswick - a variety of onion with red slightly flattened oval bulb, with medium 
and large sizes, with a very good quality storage capacity, suitable for raw consumption 
due to mild flavor, but also for the preparation of various cooked dishes, thanks to its 
mellow flavor. 
Density - Italian variety, very productive, has a globular-ellipsoidal shaped bulb, 
yellowish brown, the tunics wrapping the bulb very well. Due to its quality of not having 
goals in coatings, it is recommended for industrial processing, but it is also consumed 
fresh. It is a type of long-day plant, late, it has a storage capacity for long-term and the 
average bulb weight is 150 g. 
Stuttgard - less late variety, yellowish-brown, with a large bulb which has a 
flattened spherical shape, a white pulp and is slightly hot. It is used for fresh consumption 
and for storage. Bulb weight is 80-110g. Country of origin – Netherlands. 
Field preparation, setting up and maintaining works of onion crops were 
performed according to the currently applying technology for bulbous crops and the 
irrigation method used is drip irrigation. For herbiciding, there was preemergent applied 
the Dual Gold product. For the basic fertilization there was administered complex III, 
before the establishment of the crop, for organic fertilization using fresh manure, soaked, 
with a dilution of 1:9, and for additional foliar fertilization, Ferticare II. During the 
growing season there were performed two hand hoeing, two weeding and two pest and 
disease treatments. Sowing was performed on March 21, 2014 and harvesting between 
August 12-September 12, 2014, depending on the vegetation period of each variety. At 
harvest, in parallel with the quantitative determinations, there were traced some 
morphological characteristics of onion. 
 
RESULTS AND DISCUSSION 
 
As expected, the three factors under study (irrigation, fertilization, biological 
material) have influenced the onion production in different ways per unit area. The levels 
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of production achieved in the four varieties of onion sown directly in the field in 2014, can 
be found in Table 1. 
Table 1 
Yelds (t/ha) obtained in the experimental year 2014, systematically arranged on variants and 
repetitions, in subdivided parcels, for a three factorial experience 
Repetition 
Variant R I R II R III ∑ V 
Average of 
variants 
 
 
 
 
 
 
 
 a1 
 
b1 
c1 68,55 56,90 68,55 194,00 64,66 
c 2 35,40 32,02 38,94 106,36 35,45 
c 3 71,25 66,20 56,10 193,55 64,51 
c 4 33,06 35,64 39,94 108,64 36,21 
Total middle plots 208,26 190,76 203,53 602,55  
 
b 2 
c 1 61,75 63,05 59,45 184,25 61,41 
c 2 40,66 32,12 26,20 98,98 32,96 
c 3 58,00 57,80 67,60 183,40 61,13 
c 4 37,30 35,02 35,00 107,32 35,78 
Total middle plots 197,71 187,99 188,25 573,95  
 
b3 
c 1 69,10 68,50 79,15 216,75 72,25 
c2 43,28 44,64 46,08 134,00 44,67 
c 3 75,00 76,00 78,50 229,50 76,50 
c 4 47,34 44,96 48,80 141,10 47,03 
Total middle plots 234,72 234,10 252,53 721,35  
 Total big plots 640,69 612,85 644,31 1897,85 
 
 
 
 
 
 
 
 
a2 
 
b1 
c 1 72,80 68,72 71,80 213,32 71,10 
c 2 37,48 44,24 43,68 125,40 41,80 
c 3 80,05 76,00 71,20 227,25 75,75 
c 4 38,86 41,76 47,90 128,52 42,84 
Total middle plots 229,19 230,72 234,58 694,49  
 
b2 
c 1 71,90 72,51 61,80 206,21 68,73 
c 2 48,56 43,96 35,50 128,02 42,67 
c 3 61,40 66,85 69,70 197,95 65,98 
c 4 38,12 37,00 41,50 116,62 38,87 
Total middle plots 219,98 220,32 208,50 648,80  
 
b 3 
c 1 69,80 73,50 79,50 222,80 74,26 
c 2 47,06 45,18 48,04 140,28 46,76 
c 3 84,90 77,10 79,25 241,25 80,42 
c 4 53,24 48,34 50,56 152,14 50,71 
Total middle plots 255,00 244,12 257,35 756,47  
Total big plots 704,17 695,16 700,43 2099,76 
∑ repetition 1344,86 1308,01 1344,74 3997,61 
The legend: a1 unirrigated; a2 irrigated; b1 basic fertilization; b2 organic fertilization; b3 
basic fertilization + foliar fertilization; c1 = Roşie de Arieş; c2 = Brunswick; c3 = Density; 
c4 = Stuttgard. 
 
In the experimental field conditions (482.4 m²), the summed output of the four 
varieties of onion reported in t / had a total amount of 55.52 t / ha, in Brunswick and 
Stuttgart varieties having the lowest intake, with the lowest average production compared 
to the Rosie de Aries and Density varieties. 
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By analysis of variance was aimed to establish the total variability of experimental 
data, starting from the idea of establishing simultaneous effect of several factors on the 
studied character - production. 
Although the year 2014 was rich in rainfall, only June is characterized in terms of 
rainfall as a very dry period, in Fig. 1 implies that the onion production in irrigated variant 
is positively significant in comparison with the unirrigated variant. 
 
                        DL5% = 2,78    
                        DL1% = 6,43                      
                        DL0,1% = 20,46 
 
Fig. 1. The influence of irrigation upon yield of onion crop, 2014, in Mihai-Viteazu area, Cluj 
county 
 
From table 2 it appears that the way of fertilizing influenced in different ways the 
increase in production. Compared to the yield obtained by basic fertilization (control), 
products obtained by foliar fertilization is highly significant positive, and products 
obtained by organic fertilization, significant negative. 
 
 
Table 2 
  The influence of fertilizing upon yield of onion crop,2014, in Mihai-Viteazu area, Cluj county 
Variant Average yield 
(t/ha) 
Relative yield 
(%) 
± d 
  (t/ha) 
Signification 
b1 54,04 100,00 - Control 
b2 50,94 94,26 - 3,1 0 
b3 61,57 113,93 7,53 *** 
DL5% = 2,47 
DL1% = 3,60 
DL0,1% =5,39 
The legend: b1 basic fertilization; b2 organic fertilization; b3 basic fertilization + foliar 
fertilization 
 
Analyzing Fig. 2, it shows that yields of Density variety has a slight increase 
compared to the production of Rosie de Aries variety and the yields obtained from 
Brunswick and Stuttgart varieties are very significant negative to the witness variety. 
In all experimental variants (table 3), the differences between the yield obtained 
from Stutgard and Brunswick varieties and Rosie de Aries (witness) are very significant 
negative. 
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DL5% = 3,16                          DL1% = 4,23                        DL0,1% =5,5 
 
Fig. 2. The influence of variety upon yield  of onion crop, 2014, in Mihai-Viteazu area, Cluj County 
 
Table 3 
The combined influence of factors upon the yield of onion, 2014, in Mihai-Viteazu area, Cluj 
county (control a1 b1 c1) 
Variant Average yield (t/ha) 
Relative yield 
(%) 
± 
(t/ha) Signification 
 
 
 
 
 
a1 
 
 
b1 
 
c1 64,66 100,00 - Control 
c2 35,45 54,82 - 29,21 000 
c3 64,52 99,78 - 0,14 - 
c4 36,21 56,00 - 28,45 000 
 
b2 
c1 61,41 94,97 - 3,25 - 
c2 32,96 50,97 - 31,7 000 
c3 61,13 94,54 - 3,53 - 
c4 35,78 55,33 - 28,88 000 
 
b3 
c1 72,25 111,73 7,59 * 
c2 44,67 69,08 - 19,19 000 
c3 76,50 118,31 11,84 *** 
c4 47,03 72,73 - 17,63 000 
 
 
 
 
 
a2 
 
b1 
c1 71,10 109,95 6,46 * 
c2 41,80 64,64 - 22,86 000 
c3 75,75 117,15 11,09 ** 
c4 42,84 66,25 - 21,82 000 
 
b2 
c1 68,73 106,29 4,07 - 
c2 42,67 65,99 - 21,99 000 
c3 65,98 102,04 1,32 - 
c4 38,87 60,11 - 25,79 000 
 
b3 
c1 74,26 114,84 9,6 ** 
c2 46,76 73,31 - 17,9 000 
c3 80,42 124,37 15,76 *** 
c4 50,71 78,42 - 13,95 000 
DL5% = 6,45 
DL1% = 8,63 
DL0,1% = 11,29 
The legend: a1 unirrigated; a2 irrigated; b1 basic fertilization; b2 organic fertilization; b3 basic 
fertilization + foliar fertilization; c1 = Roşie de Arieş; c2 = Brunswick; c3 = Density; c4 = Stuttgard. 
 
The yield obtained from Density variety is insignificant negative for the irrigated 
basic fertilization and organic fertilizer variants, insignificant positive for irrigated organic 
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fertilization variant, distinct significant positive for irrigated basic fertilization variant and 
very significant positive for irrigated and non-irrigated basic and foliar fertilization, 
compared with the yields of Rosie de Aries variety (control). 
Regarding the yields obtained from Rosie de Aries variety, compared with the 
yields of the same variety, unirrigated variant, basic fertilization, meaning a1b1c1 (control), 
there is a insignificant negative difference for non-irrigated variant, organic fertilization, 
significant positive for irrigation, organic fertilization variant, a significant increase in non-
irrigated variants, base fertilizer + foliar fertilization and irrigated base fertilizer and a 
significantly distinct increase of production for irrigated, basic + foliar fertilization variant. 
 
CONCLUSIONS 
 
Although 2014 was rich in rainfall, only June is characterized in terms of rainfall 
as a very dry period, the production of onion produced in irrigated variant being positively 
significant in comparison with the unirrigated variant. 
Analyzing the production data obtained on trifactorial experience, we observe that 
the way of fertilizer has the same effect on all varieties tested, that leads to a slightly lower 
yield in organic fertilization and significantly higher yield in basic and foliar fertilization, 
compared with the yields obtained from basic fertilization at all the varieties tested. It is 
cost effective also the use of organic fertilization in onion culture, at least for two reasons, 
namely: lower production costs; obtain high quality onions, which tends to an organic 
product quality. It also notes that biological material factor (variety) has a remarkable 
effect in culture efficiency and the increase of obtained production, respectively there are 
observed significant differences between the yields obtained from different varieties. The 
Rosie de Aries and Density varieties perform very well in terms of soil and climate in 
Turda – Mihai Viteazu, Cluj county, the yields obtained by cultivating these varieties being 
very significantly higher than the yields obtained by cultivating other two varieties tested - 
Brunswick and Stuttgart. 
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